Applicant: Russell Brynolf et at. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 1 of 28 

1/28 



FIG.1 

19 



19 




LOADING 
STATION 



28 



26 



OVEN 



30 



2t 



CLEAR 
COAT 



\ 



18-^ ^ 


| 20 


\ 


ROBOTIC 
FLAME 
TREATMENT 






HOLD 
AND 
INDEX 




22 


f 


BASE 
COAT 




PRIMER 









INSPECTION 
STATION 



32 



\ 

32 



FIG.2 



46 



FLAME 
TREATING 
.SYSTEM. 






FLUID 


1 













ATOMIZER 


40 



48 



Applicant: Russell Brynolf t al. 

Title: -METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 2 of 28 

2/28 



FIG. 3A FIG. 3B 




Applicant: Russell Bryn tfetal. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 3 of 28 



3/28 



FIG. 3C 




48 



Applicant: Russ II Brynolf et al. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 4 of 28 

4/28 




Applicant: Russ II Bryn Ifetal. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 5 of 28 

5/28 




Applicant: Russell Brynolfet al. ikirtAkl _ c __. D 

TiUe: METHOD AND APPARATUS. WITH p?',^?^i THO yj 

TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 

USING ADHESION PROMOTERS 

Attorney Docket No: 9063/90699 

Sheet 6 of 28 

6/28 



FIG. 3F 




Applicant: Russell Brynolf tal. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 7 of 28 



7/28 



FIG. 3G 




73 



75 



Applicant: Russell Bryn Ifetal. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 8 of 28 

8/28 

FIG. 3H 




Applicant: Russell Bryn Ifetal. coo 

TiUe: METHOD AND APPARATUS. WITH REDUNDANCIES. FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 9 of 28 

9/28 



FIG. 4 




Applicant: Russell Brynolfet al. PnR 
Title: METHOD AND APPARATUS, WW ^DUNC^IES^ 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHUU I 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 10 of 28 

10/28 



FIG. 5A FIG. 5B 





Applicant: Russell Brynoif et at. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 11 of 28 



11/28 




94a 



Applicant: Russell Brynolf et al. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 12 of 28 

12/28 



FIG. 11 




211 

— i 


j 


POWDER 







ii i i 



-210 




Applicant: Russell Bryn Ifetal. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 13 of 28 



13/28 



5 



CM 
CM 






" LU 












BUR 




CM 







O 
O 





>] 








Q_ 




Q_ 




ZD 




CO 




-z. 




UJ 
CD 




O 




a: 




i— 








Applicant: Russell Brynolfet al. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 14 of 28 

14/28 



FIG. 13 



112 



1 



ROBOT 
CONTROLLER 



114 



1 



FLAME 
CONTROL UNIT 



115 



1 




MODEM 



DISPLAY 



DATA INPUT 



138 



140 



142 



CLEAN WATER SUPPLY 



MIXING TANKS 



COLOR SUPPLY 



GRAFT CHEMICAL 



106a 
106b 

108a 
108b 

109a 
109b 



104 



ELECTROLYTE SUPPLY 



DISPENSING MECHANISM 



NITROGEN SUPPLIES 



110a 
110b 

116a 
116b 

120a 
120b 



MEMORY 



133 



144 



Applicant: Russell Bryn Ifetal. 

™ca™7~ ? D AND Ap PARATUS, WITH REDUNDANCIES, FOR 

us^^a^hk^n'pro^mc^ers' PARTS T ° ACCEPT PA,NT W,thout 

Attorney Docket No: 9063/90699 
Sheet 15 of 28 

15/28 



FIG. 13A 



.140 



PROCESS 
DOCUMENTATION 



115 



□ 



ODSDDDBD 




PRINTER 



INTERNET 



MODEM 



138 



300 



I/O TECH 
DATA AQUISITION 
BOX 



PLANT 
DEVICES 



I 



INTERFACE 
ELECTRONICS 



24 VDC 



ALLEN BRADLEY 




PROCESS 
GRAPHICS 



























































,130 




24 VDC 



24 VDC 



24 VDC 



FLAME 








► 


SYSTEM 
PLC 


M 






► 

- 114 



ROBOT 
CONTROLS 
PLC 



.112 



Applicant: Russell Brynotf et al. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 16 of 28 

16/28 



FIG. 14 



LINK TO 
CONTROL UNIT 



121 




ROBOT 
SPRAYER 




NITROGEN 
BOTTLE 



120a 




132a 



FROM 
PLC-«- 

PRESS. 
SWITCH 



140 FROM 
J PLC- 



PRESS. 
SWITCH 



140 

J 



138a^ ' 136a^ 

LOW PRESSURE 
REGULATOR 

139 



HIGH PRESSURE 
REGULATOR 
133 



FLOW METER 
FROM PLC ~* — 




140 



TO PLC 



PRESS. 
SWITCH 



120a 



NITROGEN 
BOTTLE 



142 




132b 



140 



-TO PLC 



140 



PRESS. 
SWITCH 



-TO PLC 



138b 



PRESS. 
SWITCH 



136b 



HIGH PRESSURE 
REGULATOR 

133 



3-WAY 
134a SOLENOID 

FROM PIC>— 




LOW PRESSURE 
REGULATOR 

139 




3-WAY 
SOLENOID 



134b 



FLOW METER 

FROM PLC 



'FROM PLC 



Applicant: Russe/I Brynolf et al. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 17 of 28 

17/28 



FIG. 15 



CIRCUIT BREAKER 



150 



CIRCUIT BREAKER 



163 




162a 



R. 0. 
WATER 
UNIT 



3-WAY 
VALVE 



155 



R. 0. 
WATER 
UNIT 



162b 



155 



TO PLC 



156 



PRESS SW 
166. 



^-156 

-d-^ TO PLC 

PRESS SW 
166 



FROM 
PLC 



3-WAY 
SOLENOID 




155 



F p L ° c M M^^^wayJ-^ 

~ 168 



174b" 



174 



174a' 



FROM 
PLC 




30 GALLON 
PLASTIC 
TANK 

PICKUP TUBE 



170 



Applicant: Russell Brynolfet al. 

Tide: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 18 of 28 



18/28 



FIG. 16 



TO PLC 




PRESS. SW. 



FROM 
PLC 

182a 



AGITATOR 
MOTOR 



180d 




i 


SCALE 


^186 




SCALE 








DISPLAY 








^ 186a 



OPERATED \ 


SCALE 


3-WAY ) 






VALVE 186 




SCALE 


I 






DISPLAY 






^ 186a 

TO DISPENSING 
CYLINDER 



FROM 
PLC 



189- 



Applicant: Russell Brynolf ef al. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 19 of 28 



19/28 

FIG. 17 

155 



>Q-£ 3-WAY 
T \ SOLENOID 
156^ : 



PUMP 



5 GALLON 

GRAFT 
CHEMICAL 
S.S. TANK 



188 



155 



182 




155 



FULL LIMIT 



FROM 
PLC 




3-WAY 
SOLENOID 

FROM 
PLC 





192 



FULL LIMIT 
SWITCH 



FROM 
PLC 



3-WAY 
SOLENOID 



FROM 
PLC 




EMPTY 
LIMIT SWITCH 



194 

DISPENSING 
CYLINDER 

191a 



3-WAY 
SOLENOID 

DISPENSING 
CYLINDER 

191b- 



HI}— S 3-WAY 
SOLENOID 

^ 155 





EMPTY 
LIMIT SWITCH 



FROM 
PLC 



3-WAY 
SOLENOID 



3-WAY ^-mK 
SOLENOID 



15 GALLON 
AGITATOR 
S.S. TANK 



180a 



180b' 



FROM 
PLC 



15 GALLON 
AGITATOR 
S.S. TANK 



Applicant: Russell Brynolfet a/. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sh et 20 of 28 

20/28 



FIG. 18 



197. 



193 



ENCODER 



LINEAR 
ACTUATOR 



< T0 
PLC 



196 



LINEAR 
MOTOR 
CONTROLLER 



< 



FROM 
PLC 



BALL 
SCREW 




195 



CYLINDER BACK 
LIMIT SWITCH 



— < 



TO 
PLC 



198e" 



FROM POT A 
V 




3-WAY 
SOLENOID 



198 



STAINLESS 
DISPENSE 
CYLINDER 



i < 



FROM 
PLC 



44 




155 



3-WAY 
SOLENOID 



PRESSURE 
SWITCH 



TO BOOTH 
SPRAYER 



Applicant: Russell Brynolfet al. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 21 of 28 

21/28 



FIG. 19 



DRAW FROM 
SELECTED SUPPLIES 
OF WATER, CHEMICALS 
AND PROPELLANT 




DRAW FROM 
REDUNDANT TANK 



DRAW FROM 
REDUNDANT TANK 



DRAW FROM 
REDUNDANT TANK 



PAINT 



Applicant: Russell Bryn Ifetal. llllr .,..„ ic< . PnR 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 22 of 28 

22/28 



FIG. 20 



PROVIDE 
PURIFIED 
WATER 



PROVIDE 




COLORANT 


1 



i i 



MIX TOGETHER 
AND AGITATE 



PROVIDE 


t 


ELECTROLYTE 




SOLUTION 





PROVIDE 
GRAFT 
CHEMICAL 



Applicant: Russell Brynolf et al. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 23 of 28 



1 

O 

ZD 
CD 
LU 

i 



23/28 



CM 
CM 
CM 



CD 
CM 

' CM 



<J 












CM 














J 




( 








CM 










\ 




J 




CO 
CD 
CM 
CM 



CO 

cd 



CO 
LU 
I— 
>j 

O 
cn 
\— 

o 



CO 

oo 

CD 



CO 

q: 

O 
i 

o 
o 



CD 


i 




ICA 


LU 




<C 


LU 


Ol 


m 


CD 


o 




CD 

X 



CO 
CD 
CD 



CO 
CM 
CD 



CD 








CO 


1— 


UJ 




Q_ 


ZD 


CO 




Q 





CO 
CD 



CD 

X 



-Q 
CD 
CD 



CD 



CO 




CO 


CO 




CO 


O 




o 








CO 




CO 


o 




O 


LU 




LU 


CO 




CO 


q: 




tr 


LU 






LU 


> 

LU 






> 


cr 






LU 

cr 



CM 
CD 



LU 



LU 

—I 
o 



CD 





OLYTES 


< 


Q_ 




1— 




O 




UJ 




_l 




LU 



OO 
CD 





CO 






^ 


o 




I 




O 




o 



OO 
OO 



CD 








CO 


1— 


PEN 


ZD 


CO 




Q 





V 


1V3I 
ONIJ 




GRAF1 
CHEMi 



Applicant: Russell Brynolfet al. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 24 of 28 



PLAQUE TEST DATA 
(PROCESS WINDOW) DOE 



24/28 

FIG. 22 



TEST REPORT NUMBER 




30 
























MATERIAL SOLVAY SG6501 NATURAL REACTOR 

GRADE 


INITIAL 
SE LEV 


<32 

EL 


DYNES 


PROGRAM # 




SPEED 


MOVJ = 


15 






DATE 




25TH FEB 2002 






TESTER IS 


R. BRYNOLF 


OBJECTIVE 
















TO IDENTIFY RELATIONSHIPS 

(IF ANY) BETWEEN DISTANCE 


USING 3 DISTANCES 27374" 










VOLUME MIN OF 300 L/MIN - 
SURFACE VELOCITY ? 


INCREASE 


D 50 L/MIN 








OXYGEN CONTENT USING 3 -% CONTENTS 0.2/1.0/2.1 
TREATMENT LEVEL ? 


TO QUANTIFY THE PROCESSING WINDOWS GIVEN CERTAIN OPERATIONAL CRITERIA 






PART 1 




PART 2 
OXYGEN % 0.20% 


PART 3 
OXYGEN % 1.00% 


PART 4 
OXYGEN % 2.10% 


DISTANCE AIR 


SURFACE 


GAS 


SE 


GAS 


SE 


GAS 


SE 


IN " 


VOLUME 


VELOCITY 


VOLUME LEVEL 


VOLUME LEVEL 


VOLUME LEVEL 




IN L/MIN 


IN FT/MIN 


L/MIN 


DYNES 


L/MIN 


DYNES 


L/MIN 


DYNES 


2 


300 
387 


740 
960 




60+ 




58 








400 


1000 




57 


15 


60+ 








450 


1130 
















500 


1260 




54 


19 


60+ 








550 


1400 
















600 


1540 




52 


21 


60+ 






3 


300 
387 


540 
710 




44 




38 








400 


730 




57 


15 


46 








450 


830 
















500 


930 




58 


19 


54 








550 


1030 
















600 


1130 




60 


21 


58 




52 


4 


300 
387 


660 
850 




42 




44 








400 


880 




46 


15 


45 








450 


1000 
















500 


1110 




52 


19 


46 








550 


1220 
















600 


1340 




54 


21 


50 




48 



Applicant: Russell Brynolf et al. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 25 of 28 

25/28 



FIG. 23A 



to 400- 

200- 
0 



PLAQUE TEST DATA (PROCESS WINDOW) DOE 
OXYGEN CONTENT 0.2% 




3" 



^00~ 



i r 



400 500 
AIR VOLUME IN LITERS/MINUTE 



600 



SURFACE SURFACE SURFACE 

VELOCITY VELOCITY VELOCITY 

2" 3" 4" 

300 1 740 540 660 

400 1000 730 880 

500 1260 930 1110 

600 1540 1130 1340 



Applicant: Russell Brynoif et al. 

Title: METHOD AND APPARATUS, WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 26 of 28 



26/28 



FIG. 23B 



PLAQUE TEST DATA (PROCESS WINDOW) DOE 
OXYGEN CONTENT 1.0% 



1800 



1600- 




o 600- 
on 

<n 400- 



200 
0 



58V 








- 45 


XT 




''"46 


44 . 












38 








-[ 1 — 

300 



400 



-i 1 — 

500 



600 



AIR VOLUME IN LITERS/MINUTE 



SURFACE SURFACE SURFACE 
VELOCITY VELOCITY VELOCITY 





2" 


3" 


4" 


300 


740 


540 


660 


400 


1000 


730 


880 


500 


1260 


930 


1110 


600 


1540 


1130 


1340 



Applicant: Russell Brynolf et al. 

Title: METHOD AND APPARATUS. WITH REDUNDANCIES, FOR 
TREATING SUBSTRATE PLASTIC PARTS TO ACCEPT PAINT WITHOUT 
USING ADHESION PROMOTERS 
Attorney Docket No: 9063/90699 
Sheet 27 of 28 

27/28 



FIG. 24 



302 



2l 



WATER 
SOURCE 



120a 



NITROGEN 
SUPPLY 



116a 



116b 



DISPENSING 
MECHANISM 



310 



ZL 



WATER 
SOURCE 




122 



120b^ 




NITROGEN 
SUPPLY 


i 





X 




306 



1 



HEATER 



30 M 



HEATED 
HOSE 



44 



1 



BURNER 



DISPENSING 




MECHANISM 




124 



308 



HEATED 
HOSE 



314 



HEATER 



$2 method SSaSJSSis with redundancies, for 
toSSSs5£S!SIS!Sto parts to accept paint without 
using adhesion promoters 

Attorney Docket No: 9063/90699 
Sheet 28 of 28 

28/28 



120a 



NITROGEN 
SUPPLY 



116a 



2l 



DISPENSING 
MECHANISM 



116b 



2i 



FIG. 25 

32(K 



120b ^ 




NITROGEN 
SUPPLY 


i 





LC 



.124 



DISPENSING 


i 




MECHANISM 






CURRENT 


SUPPLY 
















ELECTRICALLY 


► CONDUCTIVE 




HOSE 





318- 



322- 



ELECTRICALLY 


CONDUCTIVE 




HOSE 






i 










CURRENT 




SUPPLY 



44 



BURNER 



